REVISED 5-7-47

FHEA WD, _ 2.4,1.7

CRINICALITY 252

UNIT ETL

SHUTTLE CCTV OWG M. 2244922 B0 603, S04

CRETICAL ITEMS LEST

FATLLURE MODE AND

fAILURE EFFECT
Lh £HO JTEH

EATIONALE FOR ACCEPTANCE

SHEET __ 1  OF _1

CAlSE
Lass &F azimuth [pan} drive due ta
a mechanical failure.
- Mator Failure
= Gear Head Failura
— Gear Box Faillurs
= Baaring Failure

Lass of Lraval in the pan
right or left diractian,

_worsk fase:
Lass of mission

critical video.

*

ODESIGH FEATURES

The heritage for the PTU oechanizss i3 the sesigns used succeasfully an the Luaar
Aover equipaant on the Apolln 15, 16, and 17 mizsions.

A11 support bearings in the ariosuth and alevation axes ara coaservativaly designed
whan ¢ompared te the launck 1sad eavirpanent.

The design was prepared by a datailed Finite alement amalysis ef the structure,
taking inte acceust the darating For the fatigua cycles represanted by i

wigsions. A series of dewelopnental tests were conducted to verify the analytical
models far the structure and drive train amalyses. Raviews were held at pm{i-inary
design and critical dacign review Yev#ls to avaluate the dasignz snd test data.

The PTU has been used on 24 missions at four bulkhead locatlons and at the RHS elbow
Yocatian without & failure +n the drive train, ax1s cupport mechanisms, or structure.

The wounting provislon from the PTU base to the orbiter structura and RH5 ara was
analyzad for worst-case landing loads and showed adequate @argias.



AEVISED §-F-87

FHEA HO. _ 2,4,1.2

CRITICALITY 2

SHUTTLE CCTW

CRITECAL TTEMS LIST

UNLT PTU
DG WD 2294822502, 507 . 504

SHEET i oF  __1 |

FAILURE MODE AKD
LAUSE

FAILURE EFFECT
OH ENC ITER

Luss of azimukth [pan) drive due to
a mechanical Failuee.

= Motor Failure

- Gear Haad Failurs

= Gear Box Failura

- A Bearing Failure

|Z3RE .

Loss af travel is the pan
right or lett dirgetion.

Worst Caser
Lass af mission
critical videa.

QUALTFICATIDH TEST

For Qualification Test Flow, se@ Table 2 Tocaked at the Fronk of this beok.

C-hi

O VA

RATIOMALE FOR ACCEPTAWCE



REVISEL 5-1-8F

FHEA B, _ 2.4.1.3

CRITICALITY 2/

LHIT FTY
SHUTTLE CCTV DWG 0. 2264082 7503 503, 5B

CALTICAL ITEMS LEST
: SHEEY __ 3 . OF __F

FAILLURE MDOC AND
L

FALLURE EFFELCY
ON_EMD ITEN

.ass of azimulh dparb drive dve to
1 mechanical Tailure.

- Hakor Failura

- faar Hesd Failure

— Gaar Bow Failure

- A Bearing Failure

Loss af travel in the pan
right oy Teft dirgction.

Yorst fase:
Loss of miss§an
critical viden.

REATLOWALE FOA ACLEPEANCE

ALCEPTANCE JEST
The LCTY spstons® PTU is subjacted direclly, without vibration isolators whick might
be used in their normal knstallation, ka tﬁa following testing:
e Vibration; 20-B0Hz ; 3 dB/Ogk-rise From 0,07 GZ/He

A0-350 Hz: 0.04 GE/H:

A50=-750 Hi: =3 dB85W Qei-slope

Tast Ouratlén: 1 Hinute per Axis

Test Level: 6.6 Gros

# Thermal Vacuua: [n ? pressure of K105 Torr, the Lamprrature shall be as
follows:

1762 F:  Tige to stablize squipment plus 1 hour
25> F: Time ta stakliza equipment plus 1 hour
175¢ F; Tine te stablize aquipment plus 1 hour

The PTU may not have bean subjecled to the vacuun coadibien.
For Acceptanca Fast Flow, see Table | located al tha front of this bapk.

DEERATIONAL TESY

In order to werify that CCTV towpanente ara opevatisgnal , a test must verify the
health af adl the commawd relsled components from the PH3 (A7AY) panel switch,
through the RIU, through the sync Tinag Lo the Camera/PTU, to the Camera/FIV command
decuder. Tha test must also verify the camera*s ability tu produce video, the V1
ability to route wideo. o the sonitar's ability 1o display video. A similar fest
would be performed to verify the HOH comeand path.

Pre-Launch on Srbiter TestfIn-Flight Test

1. Pawer CCTY System.

2. ¥ia the PHS panel, select a monitor &% destination and the camera under
test as source.

3. Sed “Camera Power Op" comnand From PHS panel.

4_ Salect "Extarnal Sync™ on wondbor.

%, Observe wides diaplayed on monitor. Hote that if vides on noniktor is
synchronized {i.4.. stable raster) then this indicates that the camera
is receiving composita sync frum the RCU and that the camera is praducing
synchronized widao. ’

6. 4end Pan, Tilt, Focus, Zeom, ALC, and Bawna commasds asd wisually [eithav
via tha meniker or direct ohservation) verify operakion.

7. S¢lecy downlink as destinaktion and camera umnder tesk as source.

. Dhserve video routed Lo dounlink.

9. Serd “Camera Power OFff" command wia PHS panel.

M Resoxr Srenc 4 Fheoonh 9 exeeol issue conmands wia the PDM command path.



REVISED 5-7-87

FeEa nd. _2,4,1.2

CAITICALITY 242

LNLT PTL —
SHUTTLE CCTV DuG MO. 2294872502 503, 504

CRITICAL IVEWS LEST
SHEET 4 OoF !

FATLURE MODE AHD
L

FAILLRE EFFECT
OH EMD ITEH

RATIDNALE FOR ACCEFTANCE

E
Lass of azinuth [pan) driva due ta
a mechanical failure.
— Hotor Failura
= Gear Head Failure .
~ Gear Hox Failure
= A Bearing Failure

i HR aa—

Loss of travel in the pam
right or 1eft direction.

Loss of alssion
critical yideo.

0a INSPECTION

Proguremeni Coniral - The PTU EEE Parks and hardwarg items are procured From
approved vendors and suppliars, which meet the requiremants set forth in the CCTV
inetract and Qualivy Flan Work Skatenent (WS 2593176). Resident DCAS personnal
reviaw 2kl procurement documents to establish the need for 631 on selected parks
[FAE 51J).
Incaning Iospectien and $lorage - Incomdng Quality imspectbons are made on 211
recaived matarials and parts. Resulis aré recorded by Yot and retained in file by
draui:g and conkrol nuebers for future referesce and traceahiTit;. AlY EEE parts
are subjected to incoming acceptance tests ac callad For im FAT 215 - Incambng
Inspaction Test Instrucktions. Incnmin? flight parks ars ferther processes in
accordance with ACA 1848684 —~ PrecondiEioning and Acceptanta Requiremeats for
Electronic Parts, with the ewception that DPA and PIND testiag iz not perforwed.
Hechanical iten: are Inspected per PAI 316 - Incoming Taspecbion lastructioss For
mechanical itens, PAI 345 — Incoming Quality Conkrol Inspection Ingiruction, asd

PAI 612 — Pracedure for Proceszing Incoming or Purchasad Parts Designated for

Flight Use. Accepted iteus are delivered to Haterial Conbrolled Staves and retained
under specified conditions until fabricatian {s required. Hos—conformiag naterials
ara hald far Haterial Rewiew Board (HRB) dispositioa. {(PAT 307, PAE IQC-B11).

Board Assenbly & Test — Priar to the siarl of PTU board sssenbly, all items are
werified ta be <orrechk by stock room personnel, as the itams are accumlated to farm
a kit. The itens are verified again by the operotor who assembles Lhe kit b
checking against the as—built-parts-1ist {(ABPL}. DLAS Mandatory Inspection ;uints
are designaled for all printed circuib, wira wrap and welded wire booards, plus
harness connectars for solderiag wiring, crimpiag, selder splicas and quality
Kﬂrk-anship prior o coating of the camponent side of beards and sleeving uf
ArNessEs.

specific PTU board assembly and test instruglions are provided in draving netes, and
applirable doroments are callad out in the Fabrication Procedure and Record
{FPR-2294022) and parts 1isk PL 2294827, These include wire connection List 2205907,
Procass Slandard BTV-5RE ZZROA1, Process Standard — donding elcra Tape 22508813,
SpeciMicalion Solderimg 2280249, Spacification Name Plate Applicativa 1960167,
Specification — Crimping Z7B0AM, Specification - Honding and Staking 2lpoare,
Specificetivn ~ UreLhane coating 2280877, Specification — Tocking compound 2026116,
SpeciFication Epoxy Adhesive 28108985, Specification - Marking 2280876, Specification—
Workmanship HDADOAS, Specification Bonding snd Staking 2288475,

2Rl AT p—



REVISED S-F«8F

FHEA NO. _2.4.1.2

CRETICALITY i

UMET Il
SHUTTLE LTV OMG . 2294072507 503 . 504

CRITICAL ETEMS LEST
SHEET g 1T 7

FAILLURE MIOE AMD
CAUSE

FAILURE EFFECT
(4 END TVEH

RATIONALE FOR ACCEFTANCE

oss of aziputh (pan) deive dua to
1 eechanical failura.

— Hotpw Failure

- Giear Head Failure

— Bear Box Failure

- & Bearing Failure

Loss af travel in bhe pan
right or left direclisn.

dorst Case:
Lass af mlssion
critical video.

04 [HSPECTILH Ifnntinu;dﬁ

FIU Assenbly and Tgst - An open box test ¥s performed per VP-IT-2204033, and an Acceplance
Test per TP-AT-2Z04822, including wibration and thermal vacuug. TYorques are specifled and
witnessed, iraceabilily nupbers are recorded and calibrated taols are chacked prier

tc uca. RCA Quality and DCAS incpections are perforsed at the completion of

specified FPR operations in acCordance with PAT-204, PAI-205, PAL 205 and FAL 217.

DCAS personnel witness PTU bubtoo-up and criilcal torquing. RCA QC and MCAS personne]
agniter acteptance Lests and review tha tesl datafresults- Thase perscnme) also

ingpaci after all repair, rework 3nd retesk. '

Pregaratioe for Shipment - Tha PTU b4 packaged accordbng to CLTV Lettar BOT1 and
7:2B746, Process stamdard for Packaging and Handling guidelines. AVl rolaked
socumentation ineluding assemhly drawings, Parts List, ABPL, Test [ata, etg, is
gathared and held in a #ocumentation folder assigned speciflcally to each assenbly.
This folder is retainad for reference. An E[OP 1is prepared For each PTU in
accordanca with the requirements of WS-2593126. RCA QU and OLAS persoenel witness
crating, packagiag, packing and aarking, and review the EIDP for completeness and
ACCUracy .



REV]SED 5-7-87

FHEA KO, __2.4,1.2

CRITICALITY 242

SHUTTLE CCTV
CRITICAL ITEMS LISY

UHIT PTU
D¥h N 2294422 -502 5053 . 504

SHEET 1} ofF 3

Fal LURE HIOE AND

FATIGURE EFFECT
G4 EHO ITEH

RATIONALE FOR ACCEPTANCE

w55 af azimukth [pan} drive dus ts
machanical failure.

- Motor Failure

- Gear Head Fallura

= Gear Box Failure

- A Bearing Failure

36k -

Loss oF kravel in the pan
right or 1eft direcilan.

Lass of nislsion
critical wideo.

FACLURE HISTURY
HOME .
S g BE



REVISED 5-2-R?

FHEA MO, - 2.4.1.2 .

CRITICALITY s

HIT
SHMTLE CCTY MG W, =

CRITICAL . [TENS LISV
SHEET I oF 3

FAILURE KOOE ANO
CAlSE

FAJLURE EFFECT
04 EHD ITEH

EATIOMALE FOR ACCEPEANCE

logs af azimuth (pan} drive due ko
a mechanical faiture,

- Mator Failtura

- Gear Head Failure

- Gear Bax Failure

- & Bearing Failurs

Loss of travel in the pan
right or 1eft diractien.

Worst Case!
Loss of mission
critical videa.

OPERATIONAL EFFELTS

Possible Joss of major mission objectives dua to inabbllty te position camera faor
daslred FOM.

{REW ACTIDH

If possible, coatinue mission using alternata visudl cues.
CREW TRATHING
Crew should ba Eralned to wie passible altarmates to CCTV.

MISSI0H COMSTRAIHT
where possible preceduras showld be designed so they can he accomplished with CCTY.



